Brown fat thermogenesis and its role in the development of obesity.
The role of brown fat thermogenesis in the development of obesity is considered from a number of perspectives. In adult rats, the impact of scapular brown fat lipectomy on carcass fat accretion was examined in three different rodent models: the Zucker lean (Fa/-) rat which is relatively resistant to obesity, the Zucker obese (fa/fa) rat which is characterized by a particularly severe form of hyperplastic obesity and the Osborne Mendel rat which remains lean on a standard pelleted diet but readily becomes obese on a palatable high fat diet. The consequences of brown fat lipectomy varied from no effect on carcass white fat accretion in Zucker Fa/- lean rats to a significant increase in adiposity in the Zucker fatty fa/fa relative to their respective sham-operated controls. The effect of the Osborne Mendel rat was intermediate between the Fa/- and the fa/fa. The results point to the importance of genetic background with respect to the impact of brown fat lipectomy on the development of white fat adiposity. In the developing Zucker rat at 2 and 8 days of age, in vivo evidence is presented to support the concept that brown fat thermogenesis is attenuated in the fatty fa/fa preobese pup. In animals of the fatty fa/fa genotype, maximum oxygen consumption in response to acute cold exposure was lower than in lean pups of the Fa/Fa genotype. Moreover, at 8 days of age, the rectal temperature of the cold-exposed fa/fa pups fell more precipitously than did that of the lean during the period of cold exposure.(ABSTRACT TRUNCATED AT 250 WORDS)